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(54) BRICK BODY FOR ROTARY NOZZLE AND ROTARY NOZZLE USING SAME 



(57) With a rotary nozzle of the type in which a slide 
plate brick having at least one nozzle bore is rotated so 
as to adjust the degree of overlapping between the noz- 
zle bore thereof and a nozzle bore of a fixed plate brick 
to control the rate of pouring of molten steel or the like, 
the bricks constituting the fixed plate brick and the slide 
plate brick are formed into the most rational and eco- 
nomical shape for the purpose of seeking a reduction in 
their cost and also the bricks are used for the purpose of 
seeking a reduction in the running cost of the rotary 
nozzle. To achieve these purposes, the shape of the 
brick 40 is formed into a substantially elliptic shape and 
nozzle bores 41 a and 41b are provided in the respective 
eccentric positions. 
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Description 

Technical Field 

The present invention relates to bricks for a rotary s 
nozzle of the type which is attached to the bottom shell 
of a molten steel vessel such as a ladle or tundish 
whereby a slide plate brick is rotated so as to adjust the 
degree of opening between nozzle bores in the slide 
plate brick and a fixed plate brick to control the rate of 10 
pouring of molten steel or the like, and further relates to 
a rotary nozzle using such bricks. 

Background Art 

75 

Rotary nozzles have been used widely with ladles 
for receiving the molten steel tapped from a converter to 
transport the molten steel or pour it into molds, 
tundishes for receiving the molten steel from a ladle to 
pour the molten steel into molds, and the like. 20 

For instance, Fig.10 is a perspective view of a 
rotary nozzle of the type which has been in wide use 
and Fig. 11 is a schematic view showing its principal 
parts in section. In the Figures, numeral 4 designates a 
base member attached to the bottom shell of a ladle 1 or 25 
the like, and 5 a support frame pivotably attached to the 
base member 4 with a hinge and formed with a recess 
6 in which fixedly mounted is a fixed plate brick 7 made 
of a refractory material, having a nozzle bore 8. Note 
that numeral 2 designates a top nozzle fitted in the bot- 30 
torn shell of the ladle 1 or the like and a nozzle bore 3 of 
the top nozzle is adapted to be in alignment with the 
nozzle bore 8 of the fixed plate brick 7. Numeral 1 2 des- 
ignates a rotor equipped with a gear 13 on the outer 
periphery thereof and formed with a recess 14 in which 35 
fixedly mounted is a slide plate brick 17 made of a 
refractory material, having nozzle bores 18 and 19, and 
the rotor 12 is received in a case 28 which is pivotably 
attached to the base member 4 through a hinge. Thus, 
when the support frame 5 and the case 28 are closed, 40 
the slide plate brick 1 7 is pressed against the fixed plate 
brick 7 by a large number of springs 29 provided in the 
case 28. It is to be noted that numerals 24 and 25 des- 
ignate bottom nozzles respectively having nozzle bores 
26 and 27 which are respectively aligned with the noz- 45 
zle bores 18 and 19 of the slide plate brick 17. 

Then, as shown in Fig. 12, the slide plate brick 1 7 is 
formed into a planar elliptic shape having flat portions 
20a and 20b formed parallely at the opposed portions 
thereof. On the other hand, the recess 1 4 of the rotor 1 2 50 
is formed into a shape which is similar to and slightly 
greater than the slide plate brick 17 and whose sides 
are formed with locking portions 15 in correspondence 
to the flat portions 20a and 20b; and one of the locking 
portions 15 is formed with a cutout 16. Then, the slide 55 
plate brick 1 7 is received in the recess 1 4 of the rotor 1 2 
and it is fixedly mounted in the recess 14 by fastening a 
wedge 22 fitted in the cutout 16 of the rotor 12 with a 



bolt 23. 

The fixed plate brick 7 is also formed into substan- 
tially the same shape as the slide plate brick 1 7 so that 
it is received in the recess 6 formed in the support frame 
5 and it is fixedly mounted in the recess 6 by fastening 
screws 9 through locking members 10. 

As will be seen from Fig.10, the rotary nozzle con- 
structed as described above is so designed that after 
the support frame 5 and the case 28 have been closed, 
the rotor 12 is rotated by an electric motor 30 through an 
intermediate gear 31 and the gear 13. Consequently the 
slide plate brick 1 7 mounted in the rotor 12 is rotated to 
optionally adjust the relative position of the nozzle bore 
8 of the fixed plate brick 7 to the nozzle bore 18 (or 19) 
of the slide plate brick 1 7, namely the degree of open- 
ing. It is to be noted that in addition to the previously 
mentioned elliptic shape, the fixed plate brick 7 and the 
slide plate brick 1 7 may also have a regular octagonal 
shape as shown in Fig. 13 (Patent Publication No. 4- 
11298). 

While the rotary nozzle of the above-mentioned 
type is now in wide use because of its various merits 
over the reciprocating-type slide nozzles, the fixed plate 
brick and the slide plate brick, forming its principal parts, 
involve the following problems. That is to say, since the 
fixed plate brick and the slide plate brick, particularly at 
the nozzle bores and their surroundings are subject to 
the danger of producing erosion because of the pas- 
sage of high temperature molten steel or the like which 
erosion causes the molten steel or the like to leak, the 
fixed and slide plate bricks have to be changed for every 
several charges and thus be handled like consumable 
parts. However, as these fixed plate brick and slide plate 
brick are made of expensive refractory material, their 
running cost amounts to a high level, thus the reduction 
in cost is prevented. 

Disclosure of Invention 

In view of the foregoing deficiencies, it is an object 
of the present invention to form bricks constituting a 
fixed plate brick and a slide plate brick into the most 
rational and economical shape so as to reduce their sur- 
face areas and thereby to attain the reduction in cost. 

It is another object of the invention to provide a 
rotary nozzle capable of attaining a reduced running 
cost by using such bricks. 

To accomplish these objects, a brick for rotary noz- 
zle according to the present invention has its planar 
shape formed into a substantially oval shape and its 
nozzle bores provided in eccentric positions. Thus, it is 
possible to obtain the maximum effect with the minimum 
required area. Also, it is possible to save the raw mate- 
rial of expensive refractory material thus reducing the 
cost, as well as contributing towards improving the prob- 
lems of the saving of resources, environment and 
energy. 

Further, the brick for rotary nozzle according to the 
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present invention has an external shape defined by a 
first circular arc of a radius C+(D/2)+A drawn around 
the center X of the brick, a second circular arc of a 
radius E+B drawn around the center Y of each nozzle 
bore and tangents connecting the first and second cir- 
cular arcs. Here, designated by C is the distance 
between the center X of the brick and the center Y of 
each nozzle bore, D the diameter of the nozzle bores in 
the brick, E the radius of the lower end portion of the top 
nozzle. A the safe allowance for the fully-closed nozzle 
bores of the brick which is 5mm- 1 D, for example, and B 
the safe allowance for the fully-open nozzle bores of the 
brick which is 0-1 5mm, for example. As a result, in addi- 
tion to the previously mentioned effect, there are such 
effects that the pouring can be effected safely and posi- 
tively with reduced weight without a danger of leakage 
of the molten steel or the like. 

Further according to the present invention, the 
above mentioned bricks are used for a slide plate brick 
and a fixed plate brick in the rotary nozzle in which a 
slide plate brick having nozzle bores is rotated so as to 
adjust the degree of overlapping between its nozzle 
bore and a nozzle bore of a fixed plate brick and thereby 
to control the rate of pouring of molten steel or the like. 
Thus, there is the effect of pouring molten steel or the 
like safely and positively without the leakage of molten 
steel or the like, and moreover reducing the running cost 
of changing bricks. 

Brief Description of Drawings 

Fig. 1 is a plan view of a slide plate brick of a rotary 
nozzle according to the present invention. 

Fig.2 is a detailed explanatory diagram of Fig.1 . 

Fig.3 is an explanatory diagram showing the rela- 
tion between a top nozzle, a fixed plate brick and a slide 
plate brick when nozzle bores are fully closed. 

Fig. 4 is an explanatory diagram showing an erosion 
condition of the slide plate brick. 

Fig. 5 is an explanatory diagram showing the rela- 
tion between the top nozzle, the fixed plate brick and the 
slide plate brick when the nozzle bores are fully opened. 

Fig. 6 is an explanatory diagram showing the rela- 
tion between the top nozzle and the fixed plate brick 
when the nozzle bores are fully opened. 

Fig. 7 is a graph showing the relation between mag- 
nitude of safe allowance for fully opened nozzle position 
and surface area of the brick. 

Fig.8 is a bottom view showing the condition in 
which the fixed plate brick is mounted in a support 
frame. 

Fig.9 is a plan view showing the condition in which 
the slide plate brick is mounted in a rotor. 

Fig. 10 is a perspective view of an example of a con- 
ventional rotary nozzle. 

Fig. 11 is a schematic sectional view of Fig.10. 

Fig. 12 is a plan view of an example of a conven- 
tional brick. 



Fig. 13 is a plan view of another example of a con- 
ventional brick. 

Best Mode for Carrying out the Invention 
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Since a fixed plate brick and a slide plate brick are 
the same in construction, the slide plate brick will be 
mainly dealt with as an object in the following discussion 
and reference to the fixed plate brick will be made as 
10 occasion demands. Also, the fixed plate brick and the 
slide plate brick will be collectively referred to as bricks. 

In Fig.1, numeral 40 designates a slide plate brick 
whose planar shape is substantially oval and it is 
formed with nozzle bores 41a and 41b in its eccentric 
75 positions. Note that shown by a broken line 17 is a con- 
ventional elliptical slide plate brick. As shown in Fig.2. 
the slide plate brick 40 is formed with nozzle bores 41a 
and 41b of a diameter D having centers Y at positions 
which are each separated from a center X by the dis- 
20 tance of a radius C on each side of the center X. 
Numeral 42 designates the path of rotation of the cent- 
ers Y of the nozzle bores 41a and 41b, 43 the circum- 
scribed circle about the nozzle bores 41a and 41b, 
drawn with a radius of C+(D/2) around the center X, 
25 and 2 a top nozzle having the center Y. formed with a 
nozzle bore 3 of a diameter D and having an external 
shape with a diameter of 2E. 

Then, the slide plate brick 40 has a planar shape 
which is defined by a circular arc G drawn with a radius 
30 C+(D/2)+A , namely the radius C+(D/2) of the circum- 
scribed circle 43 about the nozzle bores 41a and 41b 
plus a safe allowance A at the fully-closed position of 
the nozzle bores 41 a and 41b, and around the center X, 
circular arcs H drawn with a radius E+B, namely the 
35 radius E of the top nozzle 2 plus a safe allowance B at 
the fully-opened position of the nozzle bores 41a and 
41b, and around the centers Y, and tangents J connect- 
ing the circular arcs G and H. 

Next, the component elements of the above-men- 
40 tioned slide plate brick 40 will be explained. First, the 
radius C which determines the positions of the nozzle 
bores 41a and 41b is considered. In the case where the 
radius C is excessively small, if erosion of the nozzle 
bores 41a and 41b and their surroundings happens, the 
45 nozzle bores 41a and 41b tend to be connected with 
each other or the erosion tends to extend over the 
center X and thus there may be a danger of leakage of 
molten steel or the like therefrom. As a result, it has 
been clarified by experiments that the required size is 
so such that the two nozzle bores are accommodated 
within 1/4 of the path of rotation 42 described by the 
center Y of the nozzle bores 41 a and 41b and therefore 
it is determined as 2Cn/4>2D and hence C>4D/tt . 
Also, the diameter of the nozzle bore 3 of the top 
55 nozzle 2, hence the diameter D of the nozzle bores 41a 
and 41b is determined depending on such operating 
conditions as the level of molten steel in a ladle, casting 
method, casting rate. Further, the outer diameter 2E of 
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the top nozzle 2 is experimentally determined from the 
diameter D of the nozzle bore 3 in additional considera- 
tion of the cracking due to the thermal stress and the 
erosion of the slide plate brick 40. 

Next, the safe allowance A at the fully-closed posi- 
tion of the nozzle bores 41a and 41b of the slide plate 
brick 40 as shown in Fig.3 wilt be explained. Note that 
numeral 30 designates a fixed plate brick of the same 
construction as the slide plate brick 40, and 31a and 
31 b the nozzle bores thereof. 

The erosion conditions of the nozzle bores and their 
surroundings after the use (at the time of changing) of 
the slide plate brick in the rotary nozzle are such that as 
shown in Fig.4. the erosion is caused mainly in the 
direction of rotation of the nozzle bores and the erosion 
in the width direction is extremely small, or on the order 
of 1/5 to 1/6 of the erosion in the direction of rotation. As 
a result, no large safe allowance is required in the width 
direction. However, making the safe allowance A 
extremely small has the danger of causing the leakage 
of molten steel so that 5mm and 1 D are selected as the 
minimum and maximum of A, respectively (here D rep- 
resents the diameter of the previously mentioned nozzle 
bores 3, 31a, 31b, 41a and 41b of the top nozzle 2, the 
fixed plate brick 30 and the slide plate brick 40, respec- 
tively). 

Also, considering the safe allowance B at the fully- 
opened position of the nozzle bores 41a and 41b of the 
slide plate brick 40 as shown in Fig. 5, if, for example, 
the periphery of the fixed plate brick is selected to be 
smaller than the outer diameter of the top nozzle 2 in the 
event that erosion of the nozzle bore 3 of the top nozzle 
2 is caused by molten steel or the like, there is a danger 
of the molten steel or the like leaking from the joint sur- 
face of the top nozzle 2 and the fixed plate brick 30 as 
shown in Fig. 6. Experimentally, when the nozzle bores 
41 a and 41b are fully opened, it is desirable that at least 
the outer edge of the top nozzle 2 and the outer edge of 
the fixed plate brick 30 are coincident with each other. 
As a result 0=§B^1 5 mm , particularly preferably 0<B<10 
mm is selected. 

The present invention is intended to reduce the sur- 
face area of the bricks constituting the fixed plate brick 
30 and the slide plate brick 40. Therefore, its effect is 
decreased if the above mentioned safe allowance B is 
increased. Fig. 7 is a graph showing the relation 
between the safe allowance B and the surface area of 
the bricks in which the surface area becomes equal at 
the safe allowance of 18mm to the surface area of the 
conventional oval brick As no effect is expected with the 
safe allowance B greater than 18 mm, 15mm is selected 
as the maximum safe allowance B. 

Fig. 8 is a bottom view showing the condition of the 
fixed plate brick 30 according to the present invention 
mounted in a support frame 5a, in which the support 
frame 5a is formed with a recess 6a which is similar in 
shape to but slightly greater than the fixed plate brick 30 
and has a depth slightly smaller than the thickness of 



the fixed plate brick 30, whereby the fixed plate brick 30 
is received in the recess 6a and pressed by screws 9a 
and 9b through locking members 10a and 1 0b at its side 
wall forming tangents J, J on one side to fix it in place. 
s On the other hand, Fig.9 shows the condition of the 

slide plate brick 40 mounted in a rotor 12a, in which the 
rotor 12a is formed with a recess 14a which is similar in 
shape to but. slightly greater than the slide plate brick 40 
and has a depth slightly smaller than the thickness of 
10 the slide plate brick 40 whereby the slide plate brick 40 
is received in tile recess 14a and pressed by wedge 
members 22a and 22b and bolts 23a and 23b at the 
side wall forming tangents J, J on one side to fix it in 
place. It is to be noted that the means for mounting and 
15 f ixing the f ixed plate brick 30 and the slide plate brick 40 
to the support frame 5a and the rotor 14a, respectively, 
are not limited to those described above and any suita- 
ble means can be used. 

As described hereinbefore, each of the bricks 30, 
20 40 according to the present invention has its planar 
shape formed into a substantially oval shape with the 
safe allowance A formed on the outer periphery of the 
brick along the outer edges of the nozzle bores at the 
frilly-closed position of the nozzle bores of the brick and 
25 selected to be 5mm-1D, and with the safe allowance B 
formed on both sides of the nozzle bores along the 
outer edge of the top nozzle at the fully-opened position 
of the nozzle bores and selected to be 0-15 mm, 
thereby the surface area of the bricks is greatly reduced 
30 in comparison with the conventional elliptic bricks as 
seen from Fig.1. Thus, the raw material of the bricks is 
saved greatly and the cost is reduced. 

Also, by using these bricks, it is possible to reduce 
the size of the resulting rotary nozzle and save its run- 
35 ning cost. 

While the foregoing description shows the cases 
where each brick is formed with two nozzle bores, the 
nozzle bores may be one, three or over. 

Further, while the foregoing description is directed 
40 to the case in which the bricks are used in a rotary noz- 
zle having a support frame and a rotor which can be 
opened and closed like a door, the present invention is 
not limited thereto and the invention can be applied to 
rotary nozzles employing rotors of various construc- 
ts tions, such as, one in which a fixed plate brick is directly 
attached to a base member and a slide plate brick is 
attached to a rotor that can be opened and closed like a 
door and another in which a slide plate brick is attached 
to a rotor that can be mounted and demounted verti- 
50 cally. 



Claims 

1. Bricks for a rotary nozzle, characterized in that 
55 each of said bricks has a planar shape formed into 
a substantially oval shape, and that each said brick 
is formed with at least one nozzle bore in an eccen- 
tric position. 
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Bricks for a rotary nozzle which are each formed in 

t^HZTl P ° Siti0n Wi,h at ,east one nozz| e bore 

22?. ! " a ' i9nment Wi,h 3 no22le bore ^ a 
top nozzle, characterized in that: 

each said brick has an external shape defined 
by a first circular arc of a radius C-KD/2WA 
which ,s drawn around a center X of each said 
brick a second circular arc of a radius E+B 
which ,s drawn around a center Y of said noz- 10 
zle bore, and tangents connecting said first and 
second circular arcs; 
where 



C is the distance between the center X of 
the brick and the center Y of the nozzle 
bore 

D is the diameter of the nozzle bore of the 
brick 

E is the radius of the lower end of the too 
nozzle 

A is the safe allowance when the nozzle 
bore of the brick is frilly closed 

B is the safe allowance when the nozzle 
bore of the brick is fully opened. 

3. Bricks for a rotary nozzle according to claim 2. char- 
acterized ,n that said A is in the range between 
5mm and 1D. and that said B is in' the Ta^e 
between 0 and 1 5 mm. a 

4- Rotary nozzle wherein a slide plate brick having at * 
least one nozzle bore is rotated so as to adjust the 

£Z l° Verlappin 9 b6twee " the nozz.e £t 

contS 3 n ° 22le ^ ° f 3 ,,Xed P ,ate brick to 
control a pouring rate of molten steel or the like 
characterized injhat the bricks according to CaSi 

i^V^T ,or said s,ide p,ate brick and •* 
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FIG. 3 
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CONVENTIONAL BRICK 
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